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PURPOSE: To provide an optical fiber characteristic to the optical fiber itself 
by subjecting a photoresist as a photosensitive material to an etching treatment 
according to the pattern of the grating image formed by exposing thereon, 
thereby forming grating structure. 

CONSTITUTION: A clad part 6 of the optical fiber 5 is removed by a suitable 
length to expose a core 7 part. The photosensitive material 8 such as, for exam- 
ple, photoresist, photopolymer or amorphous semiconductor, which is changed 
in refractive index by exposing, is packed into the part where the clad 6 is 
removed. The interference waves of two beams Bl, B2 are exposed and formed 
on the material 8. Then, many grating images (interference fringes) 9 of a 
period A appear along the axis of the optical fiber 5 on the material 8 and 
a change in the refractive index of light is generated in the material 8 in the 
progressing direction of a light signal. The optical fiber 5 acts as a frequency 
selection filter (band pass filter) when the light signal is fed to the optical 
fiber exposed with the periodic grating images 9 on the material 8. 
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PURPOSE: To form a core consisting of a laser medium, etc., to a small diameter 
by forming a crystal fiber consisting of a host material, then implanting ions 
into the fiber to form the core part. 

CONSTITUTION: The crystal fiber consists of a single crystal of a host material. 
Various materials such as, for example, aluminum oxide, which can fix ions 
are used as the host material and prescribed ions are implanted thereto by 
an ion implantation method. Active ions which act as a laser, for example, 
heavy metal ions such as Cr 3+ and rare earth ions such as Nd 3+ , Er 3+ and Ho 3 * 
are used for the ions. The core consisting of the laser medium is formed in 
the crystal fiber when the active ions are implanted therein. The ions are there- 
by doped to a prescribed width in the prescribed position within the crystal 
fibers, by which the desired core is formed to the desired size. The small- 
diameter core is thus formed without being restricted by the strength of the 
fiber. 
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PURPOSE: To obtain a lightweight, small-sized image pickup projection device 
which uses no electricity by arranging, bundling, and fixing optical fibers regular- 
ly to the same length, and twisting or bending a vertically inverted projection 
image by 180* or in a U-shape after the image passes through the optical fiber. 

CONSTITUTION: The optical fibers 1 of ^ 0.2mm in diameter which are equal 
in length are arranged longitudinally and laterally regularly to the size of a 
screen and bundled and fixed. The in- focus image of a subject is projected 
upside down on the sections of the optical fibers 1 and the image passes through 
the optical fiber and is projected on the other-side sections as a subject 4'. 
Then, the image is viewed in the normal shape by bending the optical fibers 
in U-shape in the middle to this side or twisting the screen by 180*. Consequent- 
ly, any power source is required and the structure is simplified. N 
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